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ABSTRACT
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Disclosed inventions include circuits and methods for con-
trolling a plurality of data mput buffers and a plurality data
strobe buffers 1n a semiconductor memory device. High
speed operation can be achieved by operating the plurality of
data 1nput buifers and the plurality of data strobe buffers in
buffer control signal generated faster than an
input data, synchronized with internal rising and falling
clock signals. A first internal falling clock signal generator
ogenerates a first internal falling clock signal 1n response to

response to a
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CIRCUIT AND METHOD FOR
CONTROLLING BUFFERS IN
SEMICONDUCTOR MEMORY DEVICE

BACKGROUND

1. Field of the Invention

The 1mnventions described 1n this patent document gener-
ally relate to circuits and methods for controlling buifers 1n
a semiconductor memory device. More particularly they
relate to circuits and methods for controlling a data 1nput
buffer and a data strobe buffer 1n response to internal rising,
and falling clock signals generated synchronously in
response to an external clock signal.

2. General Background and Related Art

A data mput buffer usually detects data input from an
external source, and holds the external sourced data until 1t
1s stored 1n a memory cell. However, because the data input
buffer 1s enabled 1n response to an internal clock signal,
which 1s triggered by an external clock signal, 1t can be
enabled later than when input data 1s 1inputted into the data
input buifer.

FIG. 1 (Prior Art) is a block diagram of a conventional
buffer control circuit for a semiconductor memory device.
The buifer control circuit comprises an 1nternal clock signal
generator 10, a bufler controller 20, a plurality of data input
buffers 30, and a plurality of data strobe buffers 40. The
internal clock signal generator 10 generates an internal clock
signal CLKP4 i1n response to an external clock signal
EXT_CLK . The bufier controller 20 receives a write
standby signal WT__STDBY, a write operation enable signal
WTRZT (it 1s at high level during a write operation, and 1s
at low level during a read operation), and a burst operation
signal YBST, and then generates a buffer control signal
ENDINDS. The write operation enable signal WIRZT and
the write standby signal W1 _STDBY are generated 1n
response to a write command signal output from a command
decoder (not shown). The plurality of data input buffers 30
and the plurahty of data strobe buifers 40 are enabled or
disabled 1n response to the butfer control signal ENDINDS.

The FIG. 1 (Prior Art) arrangement operates as shown 1n
FIG. 2 (Prior Art) which is a timing diagram. The internal
clock signal CLLKP4 1s triggered by the external clock signal
EXT__CLK. The write operation enable signal WTRZT and
the write standby signal WT__STDBY are enabled at high
level 1n response to the internal clock signal CLKP4. The
buffer control signal ENDINS 1s enabled at high level in
response to the write standby signal WT__STDBY, and then

1s disabled at low level when the burst operation signal
YBST 1s at low level.

In the conventional buffer control circuit, because the
input data DI m iputted into DRAM synchronously in
response to a data strobe signal DS delayed by 0.75*tck to
1.25*tck (tck=one period of time of the external clock
EXT_CLK), it is more quickly inputted into the DRAM as
the period of the external clock EXT CLK (=tck) gets
shorter. The data strobe signal DS 1s generated synchro-
nously 1n response to the external clock signal EXT CLK.

On the other hand, because the bufler control signal

ENDINDS 1s generated 1n response to the write operation
enable signal WTRZT and the write standby signal
WT_STDBY which are enabled at high level synchro-
nously 1n response to the internal clock signal CLLK4, 1t can
be enabled later than the mput data DI inputted synchro-
nously 1n response to the external clock signal EXT_CLK.
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2

As a result, 1t difficult to realize high-speed operation of a
semiconductor memory device.

SUMMARY

Accordingly, this patent document describes 1nventions
including circuits and methods for generating a buffer con-
trol signal synchronously 1n response to internal rising and
falling clock signals synchronized with an external clock
signal, and operating data mput buffers and data strobe
buffers 1n response to the buffer control signal, thereby
enabling the data input buffers and data strobe buflers before
the mput data 1s mputted thereinto, and achieving a stable
high speed operation 1n a semiconductor memory device.

The arrangements and methods described herein mini-
mize unnecessary power consumption in the high-speed

operation by operating the data input buffers only at a write
operation region.

Among the various inventions described herein there is
described a buifer control circuit for a semiconductor
memory device. The bufler control circuit includes a first
internal falling clock signal generator for generating a first
internal falling clock signal from an external clock signal,
and a first 1nternal rising clock signal generator for gener-
ating a first 1nternal rising clock signal from the external
clock signal. A buffer controller generates a buffer control
signal 1n response to the first and second falling and rising
clock signals. A plurality of data input buffers and a plurality
of data strobe buifers are enabled or disabled 1n accordance
with the bufler control signal.

There 1s described a method for controlling a plurality of
data 1mnput buifers and a plurality of data strobe buflers 1n a
semiconductor memory device. The method includes: gen-
erating a first internal falling clock signal and a first internal
rising clock signal synchronized with an external clock
signal; generating a bufler control signal 1n response to the
first 1nternal rising clock signal, the first internal falling
clock signal, and a write standby signal; and enabling or
disabling the plurality of data input buifers and the plurality
of data strobe buflers 1in accordance with the buffer control
signal.

The foregoing 1s merely exemplary. Additional features
and advantages of the inventions will be more fully appre-
ciated 1n light of the detailed description, read 1n conjunction
with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The inventions claimed herein will be explained and
supported by the following detailed description when read in
conjunction with the accompanying drawings, in which:

FIG. 1 (Prior Art) is a block diagram of a conventional
buffer control circuit in a semiconductor memory device;

FIG. 2 (Prior Art) is a timing diagram of main signals in
the conventional butfer control circuit of the semiconductor
memory device;

FIG. 3 1s a circuit diagram showing the bufler control
circuit of the semiconductor memory device according to a
first embodiment of the present invention;

FIG. 4 1s a timing diagram of main signals in the buffer
control circuit of the semiconductor memory device accord-
ing to the first embodiment of the mmvention;

FIG. § 1s a circuit diagram showing the buffer control
circuit of the semiconductor memory device according to a
second embodiment of the invention;

FIG. 6 1s a timing diagram of main signals in the buffer
control circuit of the semiconductor memory device accord-
ing to the second embodiment of the invention.
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DETAILED DESCRIPTION

This detailed description describes presently preferred
embodiments supporting claimed inventions. It 1s merely
illustrative and it should not be taken 1n a limiting sense. In
the following detailed description, various specific and

detailed arrangements are described 1n order to provide a
thorough understanding of the present mnvention. It will be
apparent, however, to one skilled 1n the art that the present
invention may be practiced without these specific details or
using a different detailed arrangement.

A buffer control circuit of a semiconductor memory
device according to a preferable embodiment of the inven-
tfion 1s adapted to realize a stable high speed operation and
to minimize the unnecessary power consumption at a high
speed operation. FIG. 3 shows the buffer control circuit
according to the first embodiment of the mmvention.

Referring to FIG. 3, the buflfer control circuit comprises an
internal falling clock signal generator 110, an 1nternal rising
clock signal generator 120, a buifer controller 130, a plu-
rality of data input butfers 140, and a plurality of data strobe

bufters 150.

The 1nternal falling clock signal generator 110 generates
an 1mternal falling clock signal IN__FCLK synchronized
with a falling edge of an external clock signal EXT__CLK.
The 1nternal rising clock signal generator 120 produces an
internal rising clock signal IN_ RCLK, synchronized with a
rising edge of the external clock signal EXT_CLK.

Here, the internal falling clock signal generator 110
includes a delay unit 112 for delaying the external clock
signal EXT_CLK , an mverter IV1 for inverting an output
signal of the delay unit 112, a NAND gate ND1 for logically
combining an output signal of the mverter IV1 with the
external clock signal EXT_CLK , and a delay unit 114 for
delaying an output signal of the NAND gate ND1.

The internal rising clock signal generator 120 includes a
delay unit 122 for delaying the external clock signal EXT
CLK , an mverter IV3 for inverting an output signal of the
delay unit 122, a NOR gate NR1 for logically combining an
output signal of the imverter IV3 with the external clock
signal EXT_CLK , and an inverter IV4 for mverting an
output signal of the NOR gate NR1, and a delay unit 124 for
delaying an output signal of the inverter IV4.

Next, the buifer controller 130 receives the internal falling
clock signal IN__FCLK, the internal rising clock signal
IN_RCLK, and a write standby signal WT__STDBY, and
generates a buifer control signal ENDINDS, synchronized
with the internal rising and falling clock signals IN_ RCLK
and IN__ FCLK.

And, the plurality of data mput buffers 140 and-the
plurahty of data strobe buffers 150 are enabled or disabled
in response to the buifer control signal ENDINDS.

Here, the buflfer controller 130 includes a first driver 132
for pulling up and pulling down the internal falling clock
sienal IN__FCLK, the internal rising clock signal
IN_RCLK, and the write standby signal W1 _STDBY, a
latch circuit 134 for latching an output signal of the first
driver 132 and a power-up signal PWRUP, and a second
driver 136 for receiving an output signal of the latch circuit
134 and then generating the buifer control signal ENDINDS.

The first driver 132 includes an inverter IV2 for inverting
the write standby signal W1 _STDBY, an NAND gate ND2
for logically combining an output signal of the mverter IV2

and the internal falling clock signal IN__FCLK, a PMOS
transistor P1 for pulling up an output signal of the NAND
gate ND2, and an NMOS transistor N1 for pulling down the
internal rising clock signal IN__ RCLK.
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The latch circuit 134 includes a NAND gate NDJ3 for
logically combining an output signal of the first driving unit

132 with the power-up signal PWRUP, and an inverter IVS
for inverting an output signal of the NAND gate ND3.

The second driver 136 mcludes PMOS and NMOS tran-
sistors P2 and N2 of imnverter type for mverting an output

signal of the latch circuit 134 and then generating the buifer
control signal ENDINDS.

FIG. 4 1s a timing diagram showing that the buifer control
signal ENDINDS for controlling the enable of the data
buffers 1s generated faster than when an input data 1s
inputted into the data buifers.

First, 51gnals shown 1n FIG. 4 will be described. The
mternal rising clock signal IN__RCLK may use a DLL
(Delay Lock Loop) clock signal. And, the internal falling

clock signal IN__FCLK 1s generated after being delayed as
much as 0.5*tck from the internal clock signal IN_ RCLK.

And the write standby signal WT__STDBY 1s generated in
response to the write command signal output from a com-

mand decoder (not shown).

As shown 1n FIG. 4, the buffer control signal ENDINDS
1s enabled at a high level synchronously 1n response to a

rising edge of a pulse T1 of the internal rising clock signal
IN__RCLK before a pulse T2 of the internal falling clock

signal IN_ FCLK 1s generated.

Here, the pulse T2 of the internal falling clock signal
IN_ FCLK 1s generated after the generation of the pulse T1
of the internal rising clock signal IN__ RCLK. The pulse T2
of the internal falling clock signal IN_FCLK determines
whether the buffer control signal ENDINDS 1s enabled or
disabled 1 accordance with the level of the write standby
signal WT_STDBY (it is at a high level only during the
write operation). That 1s, if the write standby signal
WT_STDBY 1s at a high level when the pulse T2 of the
internal falling clock signal IN__FCLK 1s generated, the
buffer control signal ENDINDS 1s maintained at a high
level. As a result, the plurality of data input buffers 140 and
the plurality of data strobe buifers 150 are enabled at a high
level.

If the write standby signal WT__STDBY 1s at a low level
when a pulse T3 of the internal falling clock signal
IN__FALL_CLK 1s generated, the buffer control signal
ENDINDS goes down to a low level, thereby disabling the

plurality of data input buifers 140 and the plurality data
strobe buffers 150.

The bufler control circuit described as the first embodi-
ment generates the buffer control signal ENDINDS synchro-
nized with the internal rising clock signal IN__RCLK and
the 1nternal falling clock signal IN__ FCLK, and operates the
plurality of data input buffers 140 and the plurality of data
strobe buffers 150 1n response to the buffer control signal
ENDINDS, thereby enabling the plurality of data input
buffers 140 and the plurahty of data strobe buflers 150

before the 1mput data 1s inputted into the data buffers.

The data mput buifers 140 and the data strobe buifers 150
are enabled faster as much as an A interval than when the

input data 1s inputted thereinto, resulting in achieving the
data input buifers 140 and the data strobe butifer 150 capable
of stably receiving the input data even at a high speed
operation.

Next, the buffer control circuit according to a second
embodiment of the present invention will be described with
reference to FIG. §. The buifer control circuit comprises the
first internal falling clock signal generator 210, the first
internal rising clock signal generator 220, a bufler controller
230, a plurality of data input butfers 240, and a plurality of
input strobe buffers 250.
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The butfer control circuit generates second 1nternal rising,
and falling clock signals IN__RCLKI1 and IN_FCLKI1 1n
response to first internal rising and falling clock signals
IN_RCLK and IN__ FCLK, a write standby signal
WT_STDBY, an external clock enable signal CKEZ__
COM, a RAS (row strobe signal) idle signal RAS IDLE,
and an output enable Slgnal (QSEN), and then operates the
plurality of data mput buifers 240 and the plurahty of data
strobe buifer 250 only at an write operation region synchro-
nously 1n response to the second internal rising and falling
clock signals IN__ RCLK1 and IN_ FCLKI1, thereby mini-
mizing the unnecessary power consumption at high speed
operation.

The first internal falling clock signal generator 210 gen-
crates the first internal falling clock signal IN_FCLK,
synchronized with a falling edge of the external clock signal
EXT__CLK. The first internal rising clock signal generator
220 generates the first internal rising clock signal
IN_RCLK, synchronized with a rising edge of the external
clock signal EXT__CLK.

The first internal falling clock signal generator 210
includes a delay unmit 212 for receiving and delaying the
external clock signal EXT__CLK, an inverter IV6 for invert-
ing an output signal of the delay unit 212, and a NAND gate
ND3 for logically combining an output signal of the inverter
IV6 with the external clock signal EXT__CLK, and a delay
unit 214 for delaying an output signal of the NAND gate
ND3.

The 1nternal rising clock signal generator 220 includes a
delay unit 222 for recerving and delaying the external clock
signal EXT_CLK, an mverter IV7 for inverting an output
signal of the delay unit 222, and an NOR gate NR2 for
logically combining an output signal of the inverter IV7 with
the external clock signal EXT_CLK, an inverter IV8S for
inverting an output signal of the NOR gate NR2, and a delay
224 for delaying an output signal of the mverter IVS.

Next, the buffer controller 230 receives the first internal
rising clock signal IN__RCLK, the first internal falling clock
signal IN_ FCLK, the write standby signal WT__STDBRBY,
the external clock enable signal CKEZ__COM, the RAS 1dle
signal RAS__IDLE, and the output enable signal QSEN and
ogenerates the second 1nternal rising and falling clock signals
IN__RCLK1 and IN__FCLKI1, and then produces a buifer
control signal ENDINDS which 1s enabled only at the write
operation region, synchronized with the second internal
rising and falling clock signals IN__RCLK1 and
IN

FCLK1.

The plurality of data input butfers 240 and the plurality of
data strobe buffers 250 are enabled or disabled in accordance
with the buffer control signal ENDINDS generated synchro-

nously 1n response to the second internal rising and falling
clock signals IN_ RCLK1 and IN__ FCLKI1.

Here, the buffer controller 230 includes a second internal
rising and falling clock signal generator 232, a first driver

234, a latch circuit 236, and a second driver 238.

The second 1nternal rising and falling clock signal gen-
erator 232 receives the first internal falling clock signal
IN__ FCLK, the first internal rising clock signal IN__ RCLK,
the write standby signal WT__STDBY, the external clock
enable signal CKEZ COM, the RAS idle signal RAS
IDLE, and the output enable signal QSEN, and then gener-
ates the second internal rising and falling clock signals
IN__RCLK and IN__FCLKI1. The first driver 234 pulls up
and pulls down an the second internal rising and falling
clock signals IN__ RCLK1 and IN__ FCLKI1 output from the

second 1nternal rising and falling clock signal generator 232.
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The latch circuit 236 receives and latches an output signal of
the first driver and a power up signal PWRUP. The second
driver 238 receives an output signal of the latch circuit 236

and then generates the buifer control signal ENDINS.

The second internal rising and falling clock signal gen-
crator 232 includes an 1nverter IV9, a NAND gate ND4, a
NOR gate NR3, a NAND gate ND35, and an mverter IV10.

The 1nverter IV9 1nverts the write standby signal
WT_STDBY. The NAND gate ND4 logically combines an
output signal of the inverter IV9 with the first internal falling
clock signal IN__FCLK, and then generates the second
internal falling clock. signal IN__FCLK1. The NOR gate
NR3 logically combines the external clock enable signal
CKEZ_ COM, the RAS 1dle signal RAS_IDLE, and the
output enable signal QSEN. The NAND gate ND3 logically
combines an output signal of the NOR gate NR3 with the
first 1nternal rising clock signal IN__RCLK. The inverter
IV10 1nverts an output signal of the NAND gate NDS and
then generates the second internal rising clock signal
IN__ RCLKI1.

The first driver 234 includes a PMOS transistor P3 for
pulling up the second internal rising clock signal
IN_ FCLKI1 and an NMOS transistor N3 for pulling down
the second internal rising clock signal IN__RCLKI1.

The latch circuit 236 includes a NAND gate ND6 for
logically combining an output signal of the first driver 234
with the power up signal PWRUP, and an mnverter IV11 for
inverting an output signal of the NAND gate ND6.

The second driver 238 includes PMOS and NMOS tran-
sistors P4 and N4 of imnverter type for mverting an output

signal of the latch circuit 236 and then generating the buifer
control signal ENDINDS.

The buffer control circuit according to the second embodi-
ment generates the second internal rising and falling clock
signals IN__ RCLK1 and IN__ FCLK1 which are disabled at
no write operation region and 1s enabled at the write opera-
tion region, and then produces the buffer control signal

ENDINDS synchronously 1n response to the second internal
rising and falling clock signals IN__RCLK1 and

IN__ FCLKI1. Thereby, the data input butfers 240 and the data
strobe bullers 250 operate only at the write operation region
in response to the builer control signal ENDINDS, resulting
In mimmizing the unnecessary power consumption of a
semiconductor memory device.

The buffer control circuit enables the data input buffers
240 and the data strobe buffers 250, and then receives the
input data when the buffer control signal ENDINDS 1s at the
high level. Otherwise, it disables the data input buifers 240
and the data strobe buifers 250 and then doesn’t receive the
input data when the buffer control signal ENDINDS 1s at the
low level.

Next, the timing of main signals that operate the data
input buffers 240 and the data strobe buifers 250 only at the
write operation region will be described with reference to
FIG. 6, whereimn various intervals of time are denoted by
“A”, “B”, “C”, “D” and “E” sections.

The first internal rising and {falling clock signals
IN_RCLK and IN_FCLK may use a DDL (Delay Locked
Loop) clock signal. The write standby signal WT__STDBY
1s generated 1n response to a write command signal output
from a command decoder (not shown).

In section A when the RAS 1dle signal RAS__IDLE 1s at

the high level, the second internal rising clock signal
IN__ RCLKI1 1s disabled.

In section B, the buffer control signal ENDINDS toggles,
thereby unnecessarily consuming the power of the semicon-
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ductor memory device. But the B section 1s required 1n that
the butfer control signal ENDINDS must be activated faster
than the write command signal.

Section C denotes a write operation interval 1n which the
buffer control signal ENDINDS generates synchronously in
response to the second internal rising clock signal
IN__RCLK1 1s activated faster than the write standby signal
WT_STDBY generated 1n response to the write command
signal. In section C, the second internal rising clock signal
IN__RCLK1 goes up to the high and the second internal
falling clock signal IN__ FCLK1 goes down to the low level
in response to the write standby signal W1 __STDBY, result-
ing 1n maintaining the buffer control signal ENDINDS at the
high level. As a result, data 1s received during interval C.

Interval D denotes a read operation section 1n which the
second 1nternal rising clock signal IN__ RCLK1 goes down
to the low level and the second internal falling clock signal
IN__FCLK1 goes up to the high level in response to the
output enable signal QSEN, resulting 1n maintaining the
bufifer control signal ENDINDS at the low level. As a resullt,
section C doesn’t receive the mput data, thereby preventing
the power consumption.

Section E 15 a write operation section in which the output
enable signal QSEN already goes to the low level, and the
second 1nternal rising clock signal IN__ RCLK1 goes to the
high level, resulting 1n maintaining the buifer control signal
ENDINDS at the high level. As a result, data 1s input during

interval E.

Accordingly, the buffer control circuit according to the
seccond embodiment generates the bufler control signal
ENDINDS which 1s enabled only at the write operation
region 1n response to the second internal rising and falling
clock signals IN__RCLK1 and IN__ FCLKI1, enables the data
input buffers 240 and the data strobe buffers 250 at the write
operation region, and disables them ate no write operation
region, 1n response to the buffer control signal ENDINDS.
As a result, 1t 1s possible to achieve the data input buifer and
the data strobe bufifer having the stable high speed operation
and the low power consumption.

The embodiments described above perform stable high-
speed operation and minimize unnecessary power consump-
fion at the high speed.

Although the preferred embodiments of the present mnven-
fion have been disclosed for illustrative purpose, those
skilled 1n the art will appreciate that various modifications,
additions and substitutions are possible, without departing
from the scope and spirit of the invention as described 1n the
accompanying claims.

What 1s claimed 1s:

1. A circuit for controlling a plurality of data input buifers
and a plurality of data strobe buifers in a semiconductor
memory device comprising;:

a first 1internal falling clock signal generating means for

generating a first internal falling clock signal from an
external clock signal;

a first mternal rising clock signal generating means for
generating a first internal rising clock signal from the
external clock signal; and

a butfer controlling means for generating a buffer control
signal in response to the first and second falling and
rising clock signals;

wherein the plurality of data input buffers and the plurality
of data strobe buflers are enabled or disabled 1n
response to the buifer control signal.

2. The circuit of claim 1, wherein the first internal falling

clock signal generating means generates the first internal
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falling clock signal in response to a falling edge of the
external clock signal.

3. The circuit of claim 1, wherein the first internal falling
clock signal generating means comprises:

a first delay unit for delaying the external clock signal;

a logic device for logically combining an mverted signal
of an output signal of the first delay unit with the
external clock signal; and

a second delay unit for delaying an output signal of the

logic device.

4. The circuit of claim 1, wherein the first internal rising,
clock signal generating means generates the first internal
rising clock signal synchronously 1n response to the rising
edge of the external clock signal.

5. The circuit of claim 1, wherein the first internal rising,
clock signal generating means comprises;

a first delay unit for delaying the external clock signal;

logic device for logically combining an inverted signal of
an output signal of the first delay unit with the external
clock signal; and

a second delay unit for delaying an inverted signal of an
output signal of the logic device.
6. The circuit of claim 1, wherein the buifer controlling
means COmprises;

a first driver for recerving and pulling up and down the
first rising clock signal, the first internal falling clock
signal, and the write standby signal;

a latch circuit for receiving and latching an output signal
of the first driver and a power-up signal; and

a second driver for receiving an output signal of the latch
circuit and then generating the buffer control signal.
7. The circuit of claim 6, wherein the first driver com-

PrisSes:

a logic device for logically combining an mverted signal
of the write standby signal with the first internal falling
clock signal;

a pull-up device for pulling up an output signal of the
logic device; and
a pull-down device for pulling down the first internal
rising clock signal.
8. The circuit of claim 6, wherein the latch circuit includes
a logic circuit for logically combining the first driver and a
power-up signal.
9. The circuit of claim 6, wherein the second driver 1s an
inverter.
10. The circuit of claim 1, wherein the bu
COmMprises:

ter controller

a second rising and falling clock signal generating unit for
logically combining the first internal falling clock
signal, the first internal rising clock combining the first
internal falling clock signal, the first internal rising
clock signal, the write standby signal, an external clock
enable signal, a RAS 1dle signal, and an output enable
signal, and generates the second internal rising clock
signal and the second internal falling clock signal;

a first driver for receiving and pulling up and down the
second internal clock signal and the second internal
falling clock signal;

a latch circuit for receiving an output signal of the first
driver and a power-up signal; and

a second driver for receiving an output signal of the latch
circuit, and generating the buffer control signal.
11. The circuit of claim 10, wherein the second internal

rising and falling clock signal generating unit generates the
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second internal rising clock signal for enabling the buifer
control signal only during a write operation region, and the
second falling clock signal for disabling the buffer control
signal when there 1s no write operation.

12. The circuit of claim 11, wherein the second internal
rising and falling clock signal generating unit comprises;

a first logic device for logically combining an inverted
signal of the write standby signal and the first internal
falling clock signal, and generating the second internal
falling clock signal;

a second logic device for logically combining the external
clock enable signal, the RAS 1dle signal, and the output
enable signal; and

a logic circuit for logically combining an output signal of
the second logic device and the first internal rising
clock signal, and generating the second internal rising
clock signal.

13. The circuit of claim 10, wherein the first driver

COMprises:

a pull-up device for pulling up the second internal falling
clock signal; and

a pull-down device for pulling down the second internal

rising clock signal.

14. The circuit of claim 10, wherein the latch circuit
includes a logic circuit for logically combining the output
signal of the first driver and a power-up signal.

15. The circuit of claim 6, wherein the second driver 1s an
inverter.

16. The circuit of claim 1, wherein the plurality data input
buffers and the plurality of data strobe buifers operate only
during a write operation region 1n response to the buifer
control signal generated synchronously 1n response to the
second 1nternal falling and rising clock signals.
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17. A method for controlling a plurality of data input
buffers and a plurality of data strobe buifers, the method
comprising:

generating a first internal falling clock signal and a first

internal rising clock signal synchronously 1n response
to an external clock signal;

generating a buifer control signal 1n response to the first
internal rising clock signal, the first internal falling
clock signal, and a write standby signal; and

enabling or disabling the plurality of data input builers
and the plurality of data strobe buflers 1n response to
the bufler control signal.
18. The method of claim 17, wherein generating the bufler
control signal comprises:

generating a second internal rising clock signal and a
second 1nternal falling clock signal 1n response to the
first internal rising clock signal, the first internal falling
clock signal, the write standby signal, an external clock
enable signal, a RAS 1dle signal, and an output enable
signal; and

generating the buffer control signal 1n response to the
second 1nternal falling and rising clock signals.

19. The method of claim 18, wherein the second internal
rising clock signal enables the buffer control signal at an
write operation region, and the second internal falling clock
signal disables the buffer control signal at no write operation
region.

20. The method of claim 18, wherein the buffer control
signal generated synchronously 1n response to the second
internal rising and falling clock signals operates the plurality
of data 1nput buffers and the plurality of data strobe buifers
only at the write operation region.
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